Rabbits received 1 cc. of vaccine daily for a week and then were allowed to rest for an equal period. After the second series of injections most sera were found to be satisfactory. All sera were found to give positive reactions only with streptococci of the homologous serological group.
Extracts: Extracts to be used as antigens in the precipitin test were made by the formamide method described by Fuller.2 Precipitin test: In performing the test a series of two tubes, one containing 0.4 cc. of extract, the other 0.1 cc. diluted with saline to make a volume of 0.4 cc., were used. A control tube with 0.4 cc. of saline was included. To all tubes 0.2 cc. of undiluted immune serum were added with care to prevent mixing in order to observe ring formation.
The usual procedure was to test the strains against Group A serum first, and if no precipitate formed, tests were made for the other groups. About 70 per cent of strains were also tested against Group B serum as a control procedure. In no instance was any cross-reaction noticed. A heavy white ring formed immediately in the tube with the undiluted extract when the test was positive; but where the extract had been diluted, the ring was faint and slow in forming.
The tubes were then shaken and placed in a water-bath at 370 C.
for two hours. In the final reading, which was made after they had been left in the ice-box overnight, the tube with the undiluted extract seldom showed more than turbidity, but except in negative tests or when the extract was not sufficiently dilute, the other tube gave a strong flocculation (usually in the form of a disc) when mixed with its homologous group serum. Control tubes were always negative.
Results Of the 475 patients cultured, 100 cases yielded hemolytic streptococci. Of these 100 cases, 15 were infants under 2 years of age and the remaining 85 were between 2 and 16 years. By far the majority of strains studied, 93 instances, belonged to Lancefield's Group A. Hemolytic streptococc of this group were almost always found in diseases thought to be due to this organism, but they were tion, 1 asthmatic bronchitis, and 1 multiple vaccination. The first three of this group of 6 cases came from one family. The only other serological group encountered was a single strain belonging to Group F. This was recovered from the throat-swab made on a 15-year-old boy with a prolonged fever thought to be lupus erythematosus. Table 1 gives an outline of the incidence of hemolytic streptococci in various diseases. Under "Streptococcal diseases" we have placed scarlet fever, erysipelas, streptococcal bacteremia, and streptococcal pneumonia; while tonsillitis, cervical adenitis, otitis media, mastoiditis, bacteremia, cellulitis, skin and eye infections, and other miscellaneous infections fall under "Possible streptococcal diseases."
Rheumatic fever, chorea, and nephritis are the diseases listed as possible streptococcal sequelae. All other diseases have been divided into two groups: (a) Acute respiratory infections (measles, influenza, whooping-cough, asthmatic bronchitis, pneumococcal pneumonia, colds, etc.) and (b) other conditions. Table 2 indudes only those diseases from which Streptococcus hemolyticus was cultured, giving the source of the strain, its serological group, and the age of the patient from whom the culture was taken. The total number of cases and the number-yielding Streptococcus hemolyticus are also given. Table 3 lists the total number of cases in each disease from which cultures were made and found negative.
Discussion
In view of the results it seems clear that Fuller's method of preparing extracts for the precipitin test is a reliable one, giving clearcut reactions which are easy to read when extracts and sera are used in adequate proportions. Moreover, the ring test which can be read within two or three minutes with concentrated extracts was found reliable and specific.
The results obtained confirm the findings of previous workers in that only Group A organisms were found in sick children, and it seems significant that there was not a single case of streptococcal disease from which an organism of this group was not cultured. The percentage of positive cultures in what we have classified as "Possible streptococcalVdiseases" is somewhat lower,; but it is difficult to give the exact number of infections due to Streptococcus hemolyti- 5 had Group A organisms in the nose or throat without showing signs of streptococcal infection. We had felt that these cases might be accounted for if their epidemiological background was examined, and one of these five cases was found to have come from a children's home at the time of a small epidemic of streptococcal tonsillitis. In two cases the family history was not available, and in the remaining two it was non-contributory. It was found, however, that in these 5 cases the proportion of colonies of hemolytic streptococci was very low, only 3 or 4 colonies being present on the blood agar plate.
From these findings we conclude that at least in a small city like New Haven it is rare to find Group A streptococci in children free from streptococcal disease, and that the presence of these organisms should prove of diagnostic value. Summary 1. Of 475 children examined bacteriologically during the period from September 28, 1938 , to March 18, 1939 , 100 cultures were positive for Streptococcus hemolyticus; 93 of these were of Lancefield's Group A; 6 belonged in Group C, and 1 in Group F.
2. In no instance could disease be attributed to a serological group other than Group A.
